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(57) Abstract 

The inner (1) and outer 
(3) peripheral elements are 
interconnected with cross chains (2) 
mounted in V-shape. The two free 
ends of these V-shaped cross chains 
(2) are fixed to the steel wire rope 
(1) which is the inner peripheral 
element, whereas the intermediary 
parts forming the pointed tip of 
•V, pass freely through the eyelet 
of a particular hook (7) which is 
twisted 90° and provided on the 
outer peripheral element (3). Thus 
the intermediary section forming 
the pointed tip of 'V shaped zigzag 
cross chain (2) being the tread, 
slides freely through the ringed 
hook (7) and thus provides the 
variations in the lengths Lj and 
L2. During the fitting and stretching 
procedures, LI and L2 lengths are 
changed by sliding the zigzag cross 
chains through the ringed hooks 
(7) and thus the chains can adapt 
themselves to the geometry and 
tensile force of the tire. 




\ 

15 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d'lvotre 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 

EE 


Denmark 
Estonia 


LK 
LR 


Sri Lanka 
Liberia 


SE 
SG 


Sweden 
Singapore 







WO 99/65713 



PCT/TR99/00014 



ANTI-SKID TIRE CHAIN WITH ZIGZAG PATTERN CROSS CHAIN 
ELEMENT OF VARIABLE LENGTHS 

The present invention is related to an anti-skid tire chain developed for an 
5 easy assembly and adaptation on the vehicle tires, which avoids skidding and 
which increases the traction, cornering and braking safeties on snowy / icy and 
slippery surfaces. 

Until now, several types of snow-or anti-skid chains with various properties 
10 have been manufactured, showing differences in the facility of fitting / 
dismantling, and fitting on the tire tread, in the traces they leave on the ground 
which are called the pattern of the chain. 

All these chains exhibit differences from each other with regard to their 
15 skidding and cornering/braking safeties, and to the pattern of the cross chains as 
well as to the traces left on the ground. Major types of anti-skid chains are as 
follows : 

- Type-E antiskid chains with a plurality of cross chains joining the 
20 vertical side (peripheral) chains at spaced intervals like a ladder. 

- Type-Z zigzag or model-Z anti-skid chains, fastened to the inner and 
other peripheral elements with a zigzag pattern, the traces they leave on 
the ground are shaped as WWW. 

25 

-■ Type-Y anti-skid chains with cross chains patterned in Y-shape that 
leave the same traces on the ground. 

- Type-X anti-skid chains, wherein the cross chain elements are shaped as 
30 X > - < or as > - <> - <, leaving X-shaped or rhombus shaped traces on 

the ground. 
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Among all these chain types, the type-E chains with a ladder pattern are the 
weakest from the point of avoiding sliding and of braking and cornering safeties. 
As the cross chain elements are arranged in spaced intervals, in certain areas there 
are not any cross chains between the tire and the slippery road, which results in 
5 the contact of the naked tire with the slippery road. As the Z, Y or X patterned 
chains always comprise an anti-skid chain element between the tire and the 
slippery road, and as this chain element is assembled diagonally, the traction and 
braking forces always have resultant forces in the forward and lateral directions. 
This results in a high traction and braking, and cornering safety. 

10 

The anti-skid chain elements with Z-zigzag pattern between the said chains 
could not be subject to mass production due to such problems as adaption to the 
tire and tension, although they are highly safe and economical. 



1 5 The anti-skid chain has to fit the tire completely (right size and tread shape) 

and all of its elements should be well-tensioned in order to provide an easy 
assembly and a safe usage. Those chains which do not fit on the tire, which are 
loose and not well-stretched, break in a short time and do not function properly. 

20 The stretching of the chains tightly is generally provided by stretching the 

parts that fit on the outer side wall of the tire, also named as the outer peripheral 
elements. The inner peripheral elements (steel wire rope, hoop or chain) form a 
(loop) circle of a constant length by closing in almost all anti-skip chain 
arrangements. 

25 

On the other hand the outer peripheral elements (steel wire rope, hoop or 
chain) have a stretching arrangement called the stretching system, providing the 
stretching of both the outer peripheral element and the cross chain clearance 
(looseness). 

30 
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During the said stretching process no problems arise from the anti skid 
chains with Y or X pattern as both of them contain a core ring which makes 
displacements on the tread of the tire in order to adapt itself to the tire. However 
the existing zigzag cross-chains of the anti skid chains with Z or zigzag pattern 
5 cannot be stretched without looseness (clearance) as they are fixed to the inner 
and outer peripheral elements from both of their ends. No matter from which point 
they are stretched, when one of the cross chains fixed to the same point is 
stretched, the other remains loose. In fact this phenomenon is as required in 
geometry; there is only a single point which is of the same distance from two 
10 points. As the distances would change at a different point, clearances or 
loosenings would occur. 

In case the zigzag cross chains are fastened to the inner and outer peripheral 
elements at two ends, a complete and perfect stretching may be achieved only 
1 5 when the tensioning force is in line with the perpendicular bisector of these cross 
chains. Otherwise, for all kinds of stretching forces outside this force which may 
be in other directions, if the cross chains are fixed, a proper tensioning cannot be 
performed as the resultant forces at the cross chains will be different. 

20 The object of the present invention is to provide an anti-skid tire chain with 

zigzag cross chains which can be stretched easily without looseness and which 
can thus fit properly on the tire. 

The anti skid tire, chain realized in order to achieve the said object of the 
25 invention is illustrated in the attached drawings wherein : 

Figure 1. is the perspective view of the anti skid tire chain being the subject 

of the present invention, 
Figure 2. in the perspective view of the conventional zigzag anti skid tire 
30 chain with fixed connection (fastening) point [for the fastening of 

cross chain elements to the peripheral elements] 
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Figure 3, is a view of an embodiment of the invention employing a ring 
instead of a ringed hook. 
5 Figure 4, is a view showing the realization of the invention by passing it 

through the outer peripheral chain link instead of the ringed 
hook. 

$ekil 5, is a view of an embodiment of the invention employing a plastic or 
metallic piece instead of a ringed hook. 
10 §ekil 6, is a view showing the embodiment of the invention with ringed 

hook, as fitted on the tire. 
§ekil 7, shows the embodiment of the invention as laid open on the ground, 

being ready to be fitted on a tire. 
$ekil 8, is the enlarged view showing the zigzag cross chains together with 
15 the ringed hooks though which the chains pass in a sliding 

manner. 

$ekil 9, shows the zigzag cross chains fit on the tire tread in variable 

lengths, under various assembly and stretching conditions. 
$ekil 10, shows the anti skid tire chain of the invention as laid opened. 
20 $ekil 1 1 , is an embodiment of the invention wherein the ends of the zigzag 

cross chains of the said anti skid tire chains are engaged to the 
inner peripheral element, by means of a hook instead of being 
engaged directly by their own link . 
$ekil 12, shows an alternative embodiment of the invention wherein the 
25 zigzag cross elements are made of steel wire rope, rubber and 

rubber pieces instead of chains. 
Figure 13, shows the embodiment of the invention as laid open on the 

ground, being ready to be fitted on a tire. 
Figure 1 4, shows the locking of the inner peripheral element while fitting 
30 the antiskid tire chain on the tire. 
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Figure 1 5. shows the closing of the outer peripheral element while fitting the 

antiskid tire chain on the tire. 
Figure 16. shows the centering of the anti-skid tire chain on the tire while 

being fitted on the tire. 
Figure 17. shows the final closing and stretching procedure while fitting the 

anti skid tire chain on the tire. 
Figure 18, shows the view of an alternative chain made with ringed hooks 

both on the inner and outer peripheral elements, consisting of 

continous lengths of cross chains. 

The components shown in the drawings are numerated as follows : 



1 . Inner peripheral element 

2. Zigzag cross chains (paddles) 
15 3. Outer peripheral element 

4. Tensioning (chain) 

5. Stretching point 

6. Closing plate 

7. Ringed hook 
20 8. Inner lock 

9. Inner lock connection end 

1 0. Fixed end-link of the zigzag cross chain 

1 1 . Sliding link of the zigzag cross chain passing through the ringed hook 

12. Ring that may be used instead of the ringed hook 

25 13. Outer peripheral chain link that can be used instead of ringed hook. 

14. Plastic ring to be used instead of ringed hook. 

15. Stretching channel 

16. Stretching guide (Shortening ring) 

17. Fixed hook. 

30 
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The subject of the invention is an anti skid tire chain preventing sliding and 
increasing traction and braking security. 

The said zigzag paddled anti skid chain with variable lenghts, of the 
5 invention consists of a flexible steel wire rope (1) or a loop or a chain fitted on the 
inner side wall of the tire (inner peripheral element), and a chain (3) fitted on the 
outer side wall of the tire (outer peripheral element) as well as of chains (2) with 
zigzag pattern, (cross chain elements) connecting the two elements (1) and (3) and 
preventing skidding of the tread of the tire. 

10 

It also includes a stretching system (4) which ensures an anti-sag stretching 
of the entire chain system. 

A locking mechanism (8 and 9) is foreseen for the connection of the ends of 
1 5 the steel wire rope coated by a plastic hose forming the inner bordure of the anti 
skid chain, or the ends of the hoop or the chain. 

The subject of the invention is a cross chain which elimininates the present 
disadvantages in order to provide a proper and full stretching of the cross chains 
20 in anti-skid tire chains with zigzag cross chains and which provides a relative 
differentiation without modifying the sum of the lengths (Lj and L2) by ensuring 
their free movement of the forces on the stretching point (5) according to their 
resultant forces. 

25 The zigzag cross chains (2) being the subject of the invention (Figure 1) are 

anti-skid chains having a monobloc cross chain arrangement which has been 
fastened to the inner peripheral element (1) by means of their end link (10) and 
which can freely move inside the ringed hook (7). 

30 They match and fit the tire completely without any clearance as the result of 

the Li and L2 lengths being formed according to the forces and gaps, by means of 
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the zigzag cross chains (2) which slide and pass through the ringed hook (7), 
whatever the orientation of the stretching forces and the geometry of the tire is. 

The ringed hook (7) elements through which the zigzag cross chains (2) of 
5 the invention pass, are special hooks twisted 90°. 

In the anti-shid chains of the present invention, rings (12), chain link (13) 
or any rings of metal and plastic (14) maybe used instead of these hooks. 

10 The anti skid tire chain of the invention, with zigzag cross chains, is 

provided with a plastic coated steel wire rope which forms the inner peripheral 
element (1). Steel, plastic, rubber or chain may also be used instead of this rope. 
Both ends of the lengths of chain forming the zigzag cross chains (2) are fixed on 
the steel wire rope. In Figure 1 0 this connection is shown as engaging the end link 

IS s (10) of the chain directhy to the steel wire rope (l).As seen in Figure 11, the 
ends of the cross chains may also be fastened to the peripheral element by means 
of such components (1 7) as loop, eyelet, hook, etc. 

The anti skid chain of the invention also consists of an outer peripheral 
20 element (3), a locking mehanism (8 and 9) for this chain (3) and a tension chain 
(4) providing the stretching of the entire chain assembly. 

The inner (1) and outer (3) peripheral elements are interconnected with 
cross chains (2) mounted in V-shape. The two free ends of these V-shaped cross 

25 chains (2) are fixed to the steel wire rope (1) which is the inner peripheral 
element, whereas the intermediary parts forming the pointed tip of 'V , pass 
freely through the eyelet of a particular hook (7) which is twisted 90° and 
provided on the outer peripheral element (3). The pointed tip of 'V shaped zigzag 
cross chain (2) forming the tread, slides freely through the ringed hook (7) and 

30 thus provides the variations in the lengths L\ and L2. 
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Figure 12 shows alternative embodiments of zigzag cross chain. Zigzag 
cross chain elements (2) may be made of steel wire rope, rubber, plastic, instead 
of a chain. 

The anti skid tire chain is laid on the ground, (Figure 13) the inner 
5 peripheral element (steel wire rope) is hold from its end part (9) and passed 
behind the tire. The inner peripheral element is hold from its both ends (8 and 9) 
and closed at the front, at the level of the tire rim (Figure 14). The outer 
peripheral element is closed by being fastened to the closing plate (6) (Figure 15). 
The inner peripheral element is pushed to the back the tire and the zigzag cross 
10 chains are centered at the back of the tire (Figure 16). The tension chain (4) is 
passed through the tension groove (15) and shortening ring (16) and is engaged to 
the rubber stretching outer peripheral element (Figure 17). 

Upon the implementation of the subject of the invention, a simple, handy, 
1 5 easy to fit, stretchable and reliable anti-skid tire chain with a cross chain element 
always preventing skidding between the tire and the ground, is obtained by 
providing the adaptation of the chains to the geometry and tensile force of the tire 
by means of the variation of Lj and L2 lengths by sliding the zigzag cross chains 
(2) through the ringed hooks, during assembling and stretching procedures. 
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CLAIMS 

1 . An anti-skid tire chain with zigzag cross chains of variable lengths, which is 
fitted on the tires in order to prevent the vehicle tires from sliding and slipping 

5 on a slippery surface, characterized in that it consists of an inner peripheral 

element (1) being a steel wire rope, an outer peripheral element (3) being a 
chain and the zigzag cross chains (2) connecting the said two peripheral 
elements and that two free ends of each length of the zigzag cross chains, 
made of chain pieces in a continuous length, L = L] + L 2 , thus forming the 

1 0 tread band, are connected to the steel wire rope which is the inner peripheral 
element and thus are brought to a V-shape (10) which makes up the zigzag 
cross chains when juxtaposed and the intermediary sections of the V-shaped 
cross chains are passed through the ringed hooks (7) provided on the outer 
peripheral element and that the zigzag cross chains freely sliding through the 

1 5 ringed hooks lead to variations in the Li and L2 lengths. 

2. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claim 1, characterized in that the inner peripheral element (1) is a rigid steel 
or steel hoop or plastic or rubber or chain. 

20 

3. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1 or 2, characterized in that the outer peripheral element (3) is a 
steel wire rope or steel hoop or plastic or rubber. 

25 4. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1-3, characterized in that the cross chains are steel wire rope or 
plastic of rubber. 

5. An anti-skid tire chain with zigzag cross chains of variable lengths according 
30 to Claims 1-4, characterized by the ringed hooks (7) provided on the outer 
peripheral chain, through which the intermediary sections of the V-shaped 
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cross chains are passed thus enabling the free sliding of the chain and 
providing variations in L\ and L2 lenghts. 



6. An anti-skid tire chain with zigzag cross chains of variable lengths according 
5 to Claims 1-5, characterized by a ring (12) used instead of the said ringed 

hooks (7). 

7. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1-5, characterized by an outer peripheral element (3) chain link 

10 (13) used instead of the said ringed hooks (7). 

8. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1-5, characterized by a plastic ring (14) used instead of the said 
ringed hooks (7). 

15 

9. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1 -8, characterized in that the chain forming the zigzag cross chain is 
a continuous, one-piece length of chain wherein ringed hooks (7) are used in 
inner and outer peripheral elements. 

20 

10. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1-9, characterized by cross chains (2) with a zigzag pattern, the free 
ends of which are fixed on the inner peripheral element (1) and the 
intermediary sections being able to slide freely through the ringed hook (7) 

25 provided on the outer peripheral element (3), are mounted in a V-shape. 

1 1 . An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1-10, characterized by the cross chains (2) formed by pieces of 
chain, the Li and L2 lengths of which are variable. 

30 
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12. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1-11, characterized in that the ringed hooks (7) providing a free 
sliding passage for the cross chains (2) are on the peripheral element on one 
side. 

5 

13. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claim 12, characterized in that the ringed hooks (7) providing a free 
sliding passage for the cross chains (2) are on the peripheral element on both 

sides. 

10 

14. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claims 1-13, characterized in that the anti-skid cross chains (2) are formed 
in a zigzag pattern. 

15 1 5. An anti-skid tire chain with zigzag cross chains of variable lengths according 
to Claim 14, characterized in that the anti-skid cross chains (2) are formed in a 
"VVVVV" or "Z" pattern. 
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